INTRODUCTION
In this report we examine whether the mechanical properties of a thin surface If the surface layer has a sufficiently high yield strength to maintain its elasticity under the induced lateral compression and the instability induced longitudinal extension,and if the layer remains bonded to the plastic under the instability shear stresses at the interface, then the surface layer will stabilize moderately short wavelengths. We conjecture that very short wavelengths would be similarly stabilized.
If the surface Idyer becomes plastic or does not remain bonded to the plastic plate, we do not see how it will be able to significantly affect the growth of the instability.
II.

ENERGY ANALYSIS FOR PLASTIC SOLID
Here we summarize the main points made in an analysis of the kinetic, gravitational, and plastic energies of the plastic plate alone by Miles. 2 Before doing this we would like to discuss an apparent difficulty that has been foundl in the Miles analysis.
Miles gives essentially two analyses of the problem. Case (l):
The first is valid at very small surface displacements ka(t) << sl/G , (1) where k is the wavenumber of the perturbation, a(t) is the amplitude of the surface displacement, S1 is the yield stress in shear,and G is the shear modulus. 
Miles assumes the
and assume that the motion of the plastic is incompressible and adequately described by a single mode of a scalar potential. We work in the which kh>>l.
Thenz to good approximation,the k. In the regime thatwe are considering (i.e., not restricted to very small amplitude) the plastic energy will normally be a fairly small influence in stabilizing the instability although it is fairly difficult to calculate its precise role. We will therefore make a conservative analysis of the stabilization of the instability by neglecting the plastic energy entirely. We can thus anticipate that the instability will grow less than is indicated by the analysis given here. We emphasize that we are not assuming that the plastic energy of the I plate is negligible--frequently it will be comparable to the other energies of izing effects is feasible.
the problem. We merely seek a conservative estimate of the stabi" of the surface layer which is also as mathematically tractable as 4 f III.
ELASTIC ENERGY OF THE SURFACE LAYER
.
We treat the surface layer as an elastic plate of thickness %, where
and thus $ <<"h as well.
In addition 
IV. STABILIZATION OF THE RAYLEIGH-TAYLOR INSTABILITY
The three energies Ekin, Eqrav,and Eelastic of Eqs. (6), (7),and (11)$ respectively, define a dynamical-system for the generalized coordinate a(t). The equation of motion for a(t) may be put in Lagrangian form by substituting T(:) = Ekin andv(a) = Egrav+Eelastic s . and resulting Euler-Lagrange equations take the form
Thus the system will be stable to small amplitude disturbances when 
v. WILL THE SURFACELAYERREMAINELASTIC AND REMAIN BONDED TO THE PLASTIC?
To discuss the applicability of our model under the assumption that the surface layer is stress-free at a = O= we calculate the several stresses in the surface layer and see whether any of them exceed the relevant yield strengths. 
where a is the initial amplitude displacement of the interface. Note that for these c%ditions hk -3 and just barely satisfies our requirements, while we will see that the initial amplitude is almost too large for effective stabilization to be likely. For the surface layer we take !.=2.5 x 10-3 cm , 
a condition that ought to be easy to meet. Finally, these bonds will be able to resist the shearing stresses provided that 0s > 8 kbar . 
VI. STABILIZATION MECHANISM WHENINITIAL PERTURBATIONMACHINEDINTO PLASTIC
When the surface layer is added on after the initial perturbation is 
Thus, there will be a slight shift in the range of stabilized wavelengths which we will ignore because normally we will havẽ 'a 2 <<1. 0
Then the principal change in the dynamics of a(t) is that the stabilizing elastic I potential well is now centered about ao. In particular, the potential energy for 
